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Reflection Data
What types of reflection information need to be available at 

ru ntime
• log ical description of classes

• d a t a  m e m b e r  n a m e s  a n d  t y p e s
• m e t h o d  n a m e s  s i g n a t u r e  
= >  c o m p i l e r / p l a t f o r m  i n d e p e n d e n t

• physical layou t of classes
• d a t a  m e m b e r  o f f s e t s  a n d  s i z e s
• t o t a l  c l a s s  s i z e  ( a n d  s u b -c l a s s  o f f s e t s )
= >  c o m p i l e r  &  p l a t f o r m  d e p e n d e n t

• dynamic ( in core)  information 
• f u n c t i o n  p o i n t e r s  f o r  m e t h o d s  ( i n c l u d i n g  c o n -/ d e s t r u c t o r s )
= >  a p p l i c a t i o n / p r o c e s s   d e p e n d e n t
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Dictionary & Reflection
• D i c t i o n a r y  C o m p o n e n t s  o r  R e f l e c t i o n  C l i e n t s  – J u s t  a  t e r m i n o l o g y  p r o p o s a l

• R e f l e c t i o n
- T h e  c o m p o n e n t  d e sc r i b i n g  a t  r u n t i m e  t h e  t r a n si e n t  d a t a  i n h e r i t a n c e  h i e r a r c h y  a n d  

a l l o w i n g  r u n t i m e  d a t a  &  m e t h o d  a c c e ss
- S t o p -g a p  f o r  m i ssi n g  f u n c t i o n a l i t y  o f  C + +  a s i m p l e m e n t a t i o n  l a n g u a g e
- L a n g u a g e  i m p l e m e n t a t i o n  o f t e n  c o m e  w i t h  b u i l d -i n  su p p o r t   ( P y t h o n ,  J a v a ,  C # ,  S Q L  a n d  

o f  c o u r se  C i n t )
• { O b j e c t }  C o n v e r s i o n  

- C o m p o n e n t  w h i c h  c o n v e r t s o b j e c t s b e t w e e n  a  t r a n si e n t  a n d  a  p e r si st e n t  r e p r e se n t a t i o n  
- C l i e n t  o f  t h e  R e f l e c t i o n  c o m p o n e n t

• E x t r a c t i o n
- C o m p o n e n t  w h i c h  o b t a i n s r e f l e c t i o n  d a t a

- b y  p a r si n g  C + +  f i l e s,  o r
- d u r i n g  C + +  c o d e  g e n e r a t i o n  f r o m  m e t a  m o d e l  l a n g u a g e s l i k e  A D L  o r X M L ,  o r  
- d e b u g  i n f o r m a t i o n  o r  …

- C l i e n t  o f  t h e  R e f l e c t i o n  c o m p o n e n t  w h i c h  f i l l s i t  w i t h  i n f o r m a t i o n
• L a n g u a g e  a d a p t e r s  ( e g  s c r i p t i n g )

- c o m p o n e n t  w h i c h  a l l o w s t o  a c c e ss C + +  o b j e c t s f r o m  o t h e r  l a n g u a g e s
- n o t  t h e  sc o p e  o f  P O O L ,  b u t  c l o se l y  r e l a t e d  t o  t h e  R e f l e c t i o n  c o m p o n e n t
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POOL and the LCG Dictionary
In POOL we try to keep the various dictionary components separate
• W hy :  POOL is supposed to b e storag e technol og y independent

• P O O L  c l i e n t  c o d e  s h o u l d  b e  p o r t a b l e  t o  o t h e r  p e r s i s t e n c y  b a c k  e n d s  w i t h  m i n i m a l  i m p a c t
• W e  e x p e c t  t o  s u p p o r t  s e v e r a l  C o n v e r s i o n  a n d  E x t r a c t i o n  c o m p o n e n t s  

- u s u a l l y  t h e y  a r e  d e p e n d e n t  o n  t h e  p e r s i s t e n c y  t e c h n o l o g y  ( c o n v e r s i o n )  o r  o n  t h e  e x p e r i m e n t  u s i n g  t h e m  ( e x t r a c t i o n )
- e x i s t i n g  i m p l e m e n t a t i o n s  ( e g  f r o m  R O O T  I / O )  a r e  r e -u s e d  f o r  i m p l e m e n t a t i o n  b u t  d i r e c t l y  e x p o s i n g  t h e m  w o u l d  b r e a k  t e c h n o l o g y  i n d e p e n d e n c e

• LC G  control l ed R ef l ection A PI 
• T h e  R e f l e c t i o n  c o m p o n e n t  p l a y s  a  c e n t r a l  r o l e a n d  i s  v i s i b l e  t o  P O O L  u s e r  ( e g  e x p e r i m e n t  f r a m e w o r k  i m p l e m e n t e r s )
• N e e d  t o  d e f i n e  a  s t a b l e  A P I  

- w h i c h  c a n  b e  r e -i m p l e m e n t e d  f o r  a n y  b a c k e n d  s t o r a g e
- c u r r e n t  L C G  R e f l e c t i o n  p a c k a g e  w a s  e x t r a c t e d  f r o m  G A U D I

• N e e d  t o  c o n n e c t  t h i s  A P I  t o  e a c h  t e c h n o l o g y  d e p e n d e n t  C o n v e r s i o n a n d  E x t r a c t i o n  c o m p o n e n t s
- L o g i c a l l y  t h e  c o n t e n t  o f  t h e  L C G  a n d  t h e  t e c h n o l o g y  d e p e n d e n t  d i c t i o n a r y  a r e  k e p t  i n  s y n c
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Dictionary: Reflection / Extraction / Conversion
(adapted from P ere’ s ori g i n al  s l i de)
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Persistent Reflection / “Dictionary”
Similar but not identical role to description of transient objects
• O nly  a subset of transient reflection info is stored or ev en mak es sense on disk  ( basically  th e first tw o categ ories of th e abov e)
• Sev eral descriptions for a g iv en class need to be k ept to support sch ema ev olution

• t h e  t r a n s i e n t  s i d e  ( C + +  c o d e )  c a n  o n l y  c o p e  w i t h  o n e  C + +  c l a s s  l a y o u t  p e r  a p p l i c a t i o n
• t h e  d i s k  m a y  c o n t a i n  m a n y

• O nly  both  th e persistent and transient reflection can steer th e conv ersion to th e C + +  class ex pected by  th e current application
• P O O L  so far does not directly  use or ex pose an abstract interface to th e R O O T  I / O  disk  representation

• T h i s  i n f o r m a t i o n  i s  u s e d  b y  t h e  R O O T  I / O  c o n v e r s i o n  m e c h a n i s m
• T h i s  i s  a  p r a g m a t i c  d i v e r g e n c e  f r o m  t h e  R T A G  p r o p o s a l  t o  b e  a b l e t o  i n t e g r a t e  R O O T  I / O  w i t h o u t  h a v i n g  t o  r e i m p l e m e n t  t h e  R O O T  c o n v e r s i o n  i n f r a s t r u c t u r e

• T h e current P O O L  conv ersion serv ice uses a tech nolog y  dependent implementation
• w h i c h  i s  c o n f i g u r e d  f r o m  a  t e c h n o l o g y  i n d e p e d e n t R e f l e c t i o n  c o m p o n e n t
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Longer term Plans : C++0x
• P o t e n t i a l  g o o d  n e w s  :  

• I F  C + + 0 x  c o m e s  w i t h  a  s t a n d a r d  f o r  X T I  a n d  X P R  
- s i m p l i f y  t h e  r e f l e c t i o n  i n f o  e x t r a c t i o n  

- a  g c c  b a s e d  e x t r a c t i o n  p r o t o t y p e  s e e m s  t o  e x i s t  a l r e a d y
- s t a n d a r d i z e  t h e  A P I  t o  a c c e s s  c + +  r e f l e c t i o n  i n f o

- a  p r o t o t y p e  i n t e r f a c e / l i b r a r y  s e e m s  t o  e x i s t

• B u t  w e ’ l l  s t i l l  h a v e  o t h e r  r e f l e c t i o n  c o m p o n e n t  a r o u n d
• c o n v e r s i o n  ( o n e  p e r  s t o r a g e  t e c h n o l o g y )

- R O O T  t e a m  i s  v e r y  i n t e r e s t e d  a n d  m a y  e v o l v e  t o w a r d s  x t i
• l a n g u a g e s :  p y t h o n ,  j a v a ,  C # ,  w e b  s e r v i c e s ,  s q l  ( o n e  p e r  v e n d o r )
• c a n  w e  a s s u m e  a l l  o f  t h o s e  w i l l  i n t e r f a c e  w i t h  x t i ?  b y  w h e n ?

• E v e n  a s s u m i n g  a  s u c c e s s f u l  s t a n d a r d i z a t i o n  o f  X T I  f o r  q u i t e  s o m e
t i m e  L C G  w i l l  n e e d  t o  m a i n t a i n  a  s t a b l e  i n t e r f a c e  o n  i t s  o w n


